research (Williams 1994) . Typically, only one or two indicators of religious affiliation, activities, or belief are used in any given study, often as a secondary focus. Thus, empirical evidence lags far behind theoretical speculations regarding the associations between religion and health.
The methodologically strongest and most consistent association of religion with health is that between religious service attendance and mortality. One study (Strawbridge, et al. 1997) showed that groups of individuals who attend religious services most frequently had a significantly lower adjusted mortality rate over a 28-year follow-up period. Using a national sample, Hummer et al. (1999) also found a protective effect for attendance. Overall, this set of studies suggests that service attendance is protective against mortality, but only the Hummer study has used a nationally representative probability sample of the full adult population. Further, few studies explore the factors that may help to explain the attendance-mortality relationship. Strawbridge et al. (1997) found that church attendance predicts changes in both health practices (smoking, drinking, weight, and exercise) and social relationships (marital status, group memberships and "close contacts"), and that these variables may account for about 25 percent of the association between attendance and mortality. Replication and extension of these results is needed in nationally representative samples that allow a comprehensive examination of this and other potential mechanisms that link attendance to mortality, such as religious beliefs or private forms of activity. Further, assessments of these effects in various subpopulations are needed to specify under what circumstances service attendance exerts its most powerful effect on mortality.
THEORETICAL BACKGROUND Selection Factors
Despite accumulating evidence, it remains important to test potential confounding factors that may spuriously produce, or possibly suppress, the attendance-mortality relationship. These are variables that may predict both service attendance and mortality.
Sociodemographic factors. Age, gender, race, and marital status relate to both attendance and mortality. Gender is likely to spuriously increase estimates of the inverse association between attendance and mortality because women are known both to live longer and to be more religious (Beit-Hallahmi and Argyle 1997). In contrast, age and race are likely to suppress the attendance-mortality association, because blacks and older people are both more likely to attend religious services and to die than younger people or whites, respectively (Levin, Taylor and Chatters 1994) .
Health. The most plausible source of spuriousness in the relation between service attendance and mortality is health. Healthier people are both less likely to die in a given period and better able to engage in a wide variety of activities, including attending religious services (Ainlay, Singleton, and Swigert 1992; Sloan et al. 1999 ). Consequently, service attendance might serve as a proxy for health, especially among older adults.
Socioeconomic status (SES). The likely effect of adjustment for socioeconomic status on the attendance-mortality relationship is ambiguous in two ways. First, although lower SES is a major risk factor for ill health and mortality (Lantz et al. 1998) , the relationship of SES variables to attendance is less clear. Evidence suggests that higher SES persons are more likely to participate in public religious activities (Beit-Hallahmi and Argyle 1997), while private prayer, doctrinal beliefs and personal religious experiences are inversely related to SES (Stark and Bainbridge 1985) . Second, there is some ambiguity as to whether SES variables should be treated as causally prior to or dependent upon religious attendance, though again the available evidence is most consistent with treating SES factors as causally prior, as we do here.
Mediating or Explanatory Factors
If the protective effect of religious attendance on mortality is not spurious, as increasing evidence indicates, then other explanations for it are needed. Prior theory and research suggests some explanatory or mediating factors that are inherently religious and others that are not inherently religious but may be influenced by religion (Idler 1987) . First, we consider the "nonreligious" explanations and then turn to the more intrinsically religious explanations.
Health behaviors/or practices. One common explanation is that people who are more religious are more likely to engage in healthy practices or behaviors. Mechanic (1990) Williams (1989) showed that multiple social roles were protective of mortality for women in a thirty-year follow-up.
Comfort. Some have posited that a primary role of religion is to serve as a source of comfort in times of trouble (see Koenig 1994a ). Much of the recent empirical research on religion and health has focused on this ameliorative function of religion. For example, Koenig, George, and Siegler (1988) found that, among older adults, the most frequently mentioned form of coping behavior involved either trusting in God, prayer, or asking for strength or help from God.
Theodicy. Perhaps the most understudied facet of the religion-health connection is that of theodicy-world views or belief systems that provide individuals a cognitive framework to help interpret, understand, and find meaning in their existence (Berger 1967). Frameworks that enable the individual to understand, manage, and make sense out of adverse situations may reduce the negative effects of stress, and sometimes encourage an active orientation to cope with one's environment (Antonovsky 1979) . Among the kinds of beliefs that can be promoted by religion (as well as other systems of thought) are a sense of justice and acceptance (i.e., fatalism) regarding what happens in the world and one's life; beliefs in the existence of an after life, which provides rewards for those who believe in and enter into it; and generally positive feelings about oneself and the world.
A More Proximate Mechanism?
It is also possible that the beneficial health effects of religious service attendance flow more directly from the act of participating in the worship service, rather than the secondary benefits-in activity and belief-that flow from high levels of attendance. Durkheim ([1915/ 1912] Thus, we might expect that the effects of religious activity on health outcomes, including mortality, would be stronger for African Americans than for whites and other nonblacks. Research findings, however, are inconsistent. For example, studies using data from the southeastern United States found either stronger effects of religious activity for whites or no racial differences (e.g., Ellison 1995), while the effects of religious activity on health were strongest among African American respondents in a national sample (Ferraro and Koch 1994).
Hypotheses and Model Specification
We test four hypotheses regarding the relationship between service attendance and mortality, schematically presented in Figure 1 . First is the selection effects hypothesis: Any zero-order relationship between service attendance and mortality exists because causal or temporally prior sociodemographic, socioeconomic, or health predictors are associated in the same way with both service attendance and mortality. Consequently, once those factors are controlled, the effect of attendance should disappear. The second hypothesis is that the effect of service attendance is real and is mediated by one or more of the mechanisms outlined earlier. Once these mechanisms are controlled, the effect for attendance should be substantially reduced or eliminated. The third hypothesis suggests that there is a more proximate association between service attendance and mortality risk that is not mediated by the explanatory factors covered here. That is, even after adjustments for all spuriousness and mediating factors, we should see a direct effect for service attendance on mortality. The final hypothesis is that the effects of service attendance on mortality will be strongest among older adults, women, and African Americans.
METHODS

Data
Data for the study come from the Americans' Changing Lives study (House 1995 Consistent with current trends in research on survey data with item non-response, we have imputed missing data where needed (Kessler et al. 1995) . Across all items used in this paper, the highest fraction of missing data was 1.2 percent, except for income, which was missing for 8.6 percent of respondents. A regression prediction equation was used to impute income; sensitivity analyses showed no substantial differences in the estimates of income's effects based on imputed vs. nonimputed data. Indices with missing data were imputed by assigning the mean of the nonmissing items. This procedure is equivalent to an equally weighted regression prediction from the non-missing items, which are strong predictors of missing items in an index. In a small number of cases where the number of missing items in an index was greater than the number non-missing, the value of the index was imputed using a regression prediction equation involving non-missing items and other variables.
Measures
Mortality. All-cause mortality was recorded from mid-1986 through March 1994, yielding a 7.5-year follow-up period. Death information, including date of death, was gathered through informant reports and through the National Death Index. Of the 542 deaths reported, 95.8 percent have also been confirmed through death certificates. The 4.2 percent of reported deaths that have not yet been verified through death certificates have been reviewed carefully (e.g., for age, reports of health, and nature of informant reports) to ensure that death almost certainly occurred.
Service attendance. Respondents were asked how often (from never [1] to more than once a week [6]) they usually attended religious services. In accord with previous research (e.g., Hummer et al. 1999) and our own preliminary analyses that tested for nonlinear attendance effects, we recoded attendance into three dichotomous variables: (1) one to three times a month, (2) once a week, and (3) more than once a week. The reference category is attending less than once a month or never.
Sociodemographics and SES. Our sociodemographic and socioeconomic status measures include gender (female: 0 = male, 1 = female), race (black: 0 = non-black, 1 = black), age (in years), marital status (married: 0 = not married, 1 = married), education (in years), and income of respondent and spouse (logged dollars).
Health status. First we include a functional impairment index that ranges from (1) confinement to a bed or chair all day to (4) no functional impairment. We have dichotomized the index as follows: (0) no impairment and (1) some impairment. Second, life-threatening conditions is a count of the following conditions respondents experienced over the past year: lung disease, heart attack, diabetes, cancer, and stroke.
Health behaviors. We incorporate two health risk factors that have been used in other studies of mortality (e.g., Strawbridge et al. 
Analyses
To test the hypothesized relationships, we regress date of death on the predictor variables using Cox proportional hazards models. We first test the spurious effects hypothesis by examining the effects of service attendance adjusted for the sociodemographic and SES variables in the baseline model plus the health factors in the second. In subsequent models, we test the mediating effects hypothesis by including health behaviors, social integration, other religious factors, and beliefs. Moderating effects are tested by creating cross-product terms between service attendance and race, and gender and age, with each set of cross-product terms entered separately into the main effects model. Finally, because the Americans' Changing Lives data were collected using a complex sampling design, the variances of the estimates in the regression models may be understated if one assumes a simple random sample, as is done in most statistical software. Thus, we adjust for the sampling design effects via Taylor series linearization procedures in SUDAAN (Shah, Barnwell, and Bieler 1997). Table 1 presents A number of variables were associated with attendance. Women, blacks, older adults, those who were married, and those with less education attended more frequently. Similarly, all of the measures of social integration were associated with attendance such that more integration or better relationships were correlated with more frequent attendance. There was almost no zero-order association with health, indicating that attendance was not a function of or proxy for health. However, attendance was associated with a favorable pattern of health behaviors. Attendees were more physically active and less likely to be underweight. Attendees were also less likely to smoke and drink, but those variables did not significantly affect mortality or the relationship between attendance and mortality; thus, they are not considered further here to avoid unnecessary redundancy in analyses and presentation. As one would expect, the religious measures were strongly associated with attendance, as was fatalism.
RESULTS
Descriptive
For mortality, attendance is negatively associated but is not significant. All of the sociode- mographic variables except race were moderately to strongly associated with mortality in the expected directions. The health behaviors, social integration and support, other religious factors, and beliefs were generally significantly correlated with mortality in expected directions. For example, number of confidants and informal social integration were inversely associated with mortality, but subjective social support was positively associated with mortality. Similarly, although those who volunteered for the church were less likely to have died, note that subjective religiosity, private religious activity, and beliefs in negative justice and fatalism were associated with higher mortality risk. Table 2 presents the hazard rate ratios from the Cox proportional hazards models. According to the hazard rate ratios in the first column, respondents who attended services once a month or more had a significantly lower hazard for mortality compared to those who attended less than once a month or never, with little difference in the hazard among the three levels of regular church attendance. The attendance effects were stronger in Table 2 than in  Table 1 because the control variables, primarily age and secondarily race, suppressed these effects.
Explanatory Effects
The second model includes controls for health status. As expected, for both health vari- ables, the ratios indicate that worse health is associated with higher mortality risk. Controlling for health modestly reduced the effect of attendance on mortality, indicating that health is partially producing the attendance-mortality relationship. Yet even after these strong adjustments service attendance remained a significant predictor of mortality. Next we tested the mediating effects hypothesis by adding measures of health behaviors, social integration, other religious factors, and beliefs into the final three models. According to the hazard rate ratios in model 3, several of the health behaviors variables were significant predictors: Respondents who were underweight or who engaged in little physical activity were at an increased risk of mortality, attributes which were negatively related to church attendance in Table 1 . Consequently, the effects of attendance diminished to marginal or non-significance after these items were included, lending support to the mediating effects hypothesis in terms of health behaviors.
Of the social integration and support items added in model 4, only the effects of confidants and subjective social support achieved statistical significance. The beneficial effect of confidants was as expected, but respondents who reported higher levels of subjective social support had a greater risk of mortality. This finding is surprising given the amount of research showing the protective effects of social ties (House, Landis, and Umberson 1988), although most prior studies focused on measures of social interaction (e.g., number of relationships, frequency of contact) but not relationship quality. A possible explanation for this finding is that persons reporting more support are those who are in need and hence eliciting support, due to age, health problems, or other factors. Although we have adjusted for these factors, we are unlikely to capture the full range of mechanisms at work here. Regardless, the inclusion of these items did not substantially affect the hazards for attendance.
The final model includes controls for other religious factors and beliefs. In this model, the attendance effect increased because these other factors were positively related to mortality, though not significantly so. Ancillary analyses not shown here indicate that this increase was primarily due to the suppressing effect of private religious activity: Respondents who scored higher on the private religious activity index were both at a higher risk of mortality and more likely to attend church. It is not surprising but notable that the suppression effects operated more strongly as level of attendance increases, producing the first indication that more frequent attendance may produce more beneficial effects. That is, high levels of attendance (2 = once/week) were more beneficial than moderate levels (1-3 times/month), once we adjusted for levels of private religious activity.
Moderating Effects Finally, we tested whether gender, race, and age moderated the relationship between service attendance and mortality by adding multiplicative interactions between these and the attendance dummy variables to the final model (model 5) of Table 2 . The results of these tests are shown in Table 3 , which reports the main effects and interaction effects for each test. Note that all of the variables included in the final model in Table 2 are also adjusted, but not shown, in these analyses.
The results in Table 3 do not fully support our expectations. The interaction effects for gender and race are insignificant, indicating that neither of these factors moderates the effect of attendance on mortality. Age, however, appears to moderate the attendance effect. But contrary to our expectations, the beneficial effects of attendance diminish as age increases. The increase in chi-square from the full main model to the age-interaction model is significant (A X2 = 14.46; A df= 3; p < .01), indicat- Table 2 (X2 = 820.71).
ing that the interaction effects add to the explanatory power of the model. To provide some sense of the age moderating effect, we divided the sample at age 60 and over and computed the final main effects model for each age group (results available in tabular form upon request). In the younger group (age 25-59), respondents who attended church on a regular basis had a significantly lower hazard rate ratio for mortality compared to those who attended less often. The hazard rate ratio was .12 (p < .01) for those attending more than once a week, .27 (p < .05) for those attending once a week, and .49 (p < .10) for those attending one to three times a month. In comparison, service attendance had no significant effect on mortality in the older group (age 60 and older).
The effect we find for church attendance in the younger group should be interpreted cautiously due to the small base hazard for mortality in that group. Because only 85 people in the younger group died over the follow-up period, small changes in the number of people who died at different levels of attendance could have serious consequences for the estimates shown here. However, the standard errors and significance tests for the younger age group take these properties of the mortality distribution into account, and yet we still find significant results. Nevertheless, we still view the interaction as awaiting replication before we or others make substantial efforts to interpret or explain it.
DISCUSSION
These analyses of national survey data revealed a significant and sizable (mortality hazards reduced by 30-35 percent) protective effect of service attendance on mortality, an effect which approximates that of moderate physical activity, that persisted after adjustment for a range of factors that might spuriously produce or mediate the relationship. Consistent with prior research, the analyses show that several indicators of healthy behaviors or lifestyle, notably physical activity, mediate perhaps 20-30 percent of the protective effect of church attendance, with social relationships and supports adding marginally to that mediation. The results also show that a variety of direct measures of other religious behaviors and beliefs fail to mediate or explain the predictive association of religious attendance with mortality. Indeed, they moderately suppress the effect of church attendance because many are also associated with a greater risk of mortality.
Finally, tests for moderating effects by gender, race, and age revealed evidence of significant variation only by age, but in an unexpected direction: The effect of service attendance on mortality declined as age increased. Because this result was partly based on a small number of deaths among younger respondents, we viewed it as needing further testing and replication. One study, however, overlaps with this finding by showing slightly stronger beneficial effects of church membership on mortality for respondents in the 38-49 age range compared to those 60 and older (Seeman et al. 1987) . If religious involvement affects health by altering health practices and lifestyles in health-enhancing ways, it is plausible that such effects would be more evident during the middle years, the time period during adulthood that holds the greatest potential for preventable deaths. Thus, although this interaction finding is tentative, it merits further research and analysis.
An Attendance Effect?
Why then does attendance at religious services affect mortality? Our evidence and that of prior studies makes the possibility that the effect is spurious highly implausible. Some of our explanatory variables partially mediate the relationship but do not fully explain it. Similarly, other religious behaviors and beliefs provide little or no explanatory power despite being strong correlates of service attendance. Indeed, it appears that these factors tend to suppress the effect of attendance due to their positive associations with mortality. Ancillary analyses showed that among these variables, private religious activity exerted the strongest suppression effect, yet it is unclear why such a relationship exists. As was the case with social support, it is possible that adults who have need of the comfort or interaction provided by private religious activity are in greater need of that comfort due to health conditions or other problematic circumstances. Whatever the rationale for the effect, these findings suggest that failures to adjust for private religious activity and other religious factors may under-estimate the effect of service attendance on mortality.
Our results also indicate that respondents who attended church once a month or more have lower levels of mortality than non-attendees; yet attending once a week or more is only marginally better in terms of mortality risk. Given this pattern, it is unclear how attachment to the church, even at a low level, makes attendees different from those who have no such attachment.
We see then two major lines of explanation deserving further discussion here and increased attention in future research. First, although the set of potential confounding and mediating variables we consider is greater than in any prior research, there may remain important potential explanatory factors that we did not measure and hence cannot empirically evaluate. Health behaviors were not perfectly assessed, and our indicators of health practices did not capture the more general routinization and moderation of daily patterns of work, play, and family life that may be a critical mechanism by which religion affects health (Mechanic 1990 One set of omitted variables, personality and mental health, deserves special attention. Given the burgeoning literature on the ties between these factors and mortality, it is important to consider what role they play in the attendance-mortality relationship. Some literature has linked religious factors to these others (see Ellison 1994 for a review), and because we do not control for them here, we may be overstating the effect of service attendance on mortality.
Although the Americans' Changing Lives does not contain all of the possible measures that could be included in this area, it does contain several such multi-item indices: neuroticism, extroversion, self-esteem, self-efficacy, and depression. To determine whether these measures were partly responsible for the effect of attendance, we entered these indices into the final model shown in Table 2 . We found that the personality and mental health variables did not mediate the effect of attendance. Although several (i.e., extroversion, neuroticism, depression) were related to service attendance, none was a significant predictor of mortality. Second, we must consider whether there are special attributes of attendance at religious services per se that are protective against mortality. Services almost always involve some form of activity on the part of the congregant, including singing hymns, taking communion, or in some more sect-like denominations, speaking in tongues or spontaneously contributing to the service through music or dance. In these ways, individuals not only attend religious services, they also help produce them, and in so doing, might find their well-being enhanced. One possible explanation of these beneficial effects resides in role theory: When individuals undertake and successfully act in ways prescribed by their roles, their self-concept and sense of well-being are reinforced (George 1993) . Given that religious identity is a pivotal one for many, acting in prescribed ways within religious settings may be especially conducive to well-being. Moreover, because the activity is done in conjunction with others, self-identity is further reinforced through the approval granted by others performing the activity. In other words, the social reinforcement of performing an activity granted by fellow attendees who are performing the same activity may further buttress the positive self-appraisals that come from that activity.
Besides activity in services, religious adherents can undertake other duties such as singing in the choir or serving as an usher that might further reinforce their sense of self in the religious setting. Future research should consider whether these specific religious roles (e.g., choir member, deacon) have effects over and above those provided by attending services. Although we used a measure of volunteering for the church in our study, it is unclear whether that measure has adequately captured these religious roles. Finally, it is also possible that for many congregants the church serves as a modem day "village." Durkheim ([1897] 1951) emphasized the importance of close-knit communities for maintaining the well-being of individuals in both the personal and social realms. Given the movement of American adults into more disjointed physical communities, such as urban and suburban areas, geographical "villages" or close-knit groups are often hard to find. Individuals can recreate these kinds of groups by joining clubs or service organizations, participating in organized sports, or doing other community activities. However, the church embodies the village idea in a much broader way. Members of religious institutions share a common set of beliefs, meet regularly, share a common commitment to help other members if needed, provide and enforce a framework for acceptable behavior, and work to maintain the overall functioning of the group through volunteer activities and contributions. In short, the investments made by individuals into this collective community imbue it with a significance that is larger than the accumulation of individuals within the group. Perhaps it is the community itself that provides beneficial effects for those who regularly interact with it. To empirically assess these collective properties of religion would be a challenge; nevertheless, it is one that we must meet if we are to understand fully how and why attendance at religious services has the power to extend the length of life.
NOTES
Earlier stages of this project included a
number of other measures that were not used in the final models. These additional factors included employment status, selfrated health, additional health conditions, smoking, alcohol consumption, network size, attendance at meetings, and religious affiliation. Additional measures of justice and beliefs in the afterlife were included in earlier drafts but also rejected. Some of these factors exerted a significant effect on mortality; however, none of these factors had any discernable effect on the association between service attendance and mortality. 2. The "God's plan" item is the only explicitly religious item in the theodicy and beliefs index. Consequently, we replicated our analyses with that item removed from the index. Results were essentially unchanged, suggesting that the explicitly religious item and the other items are tapping a single underlying belief system that probably has a religious base for most people. 3. We also considered the possibility that respondents' religious affiliations could be associated with the risk of mortality, and, as such, affect any relationship we observe between religious activity and mortality. 
